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Detection method of irradiated green tea using ESR

Masaaki MATSUURA and Mitsuko UKAI

Hokkaido University of Education, 1-2 Hachiman-cho, Hakodate, Hokkaido 040-8567 Japan

Summary

With electron spin resonance (ESR) spectroscopy, we revealed various radicals in commercially available Japanese green tea

before and after y -irradiation. The representative ESR spectrum of green tea is composed of sextet centered at g =2.0, a singlet

at the same g value and a singlet at g=4.0. The first signal is attributable to a signal with hyperfine interaction of the Mn?*. The

second signal is due to an organic free radical. The third signal may originate from the Fe**. Upon irradiation, a pair of signals

was newly appeared at the symmetric positions on both sides of the organic free radical signal. According to the theory of

radical production in irradiated solid, a linear relationship is expected between the radiation dose and the radical yield. We

determined the unreported irradiation dose by the linear extrapolation.
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Fig.1 An ESR spectrum of green teas Maccha
powder. The spectrum was recorded by the
magnetic field swept over 500mT.
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Fig. 2 An ESR spectrum of green teas Sencha high
grade powder. The spectrum was recorded
by the magnetic field swept over 500mT.
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Fig. 3 An ESR spectrum of green teas Sencha low
grade powder. The spectrum was recorded
by the magnetic field swept over 500mT.
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Fig. 4 An ESR spectrum of green teas Sencha low
grade powder after irradiation at 50kGy.
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Fig. 5 Peak intensity of radicals from irradiated
green teas; a Maccha powder, b Sencha high
grade powder, ¢ Sencha low grade powder,
versus the irradiation dose. The solid line is
the bestfit curve determined by least-squares
method for experimental points.
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